
Der;r Josh, 

Te were in Yooc?s %~le a eouyle of vce~ks ago and RBW n3 eigr,s 
of hcuses for rent. If you havn’t already done so you might 
get results by writing to Homer Smith, the lab. bueiness 
mz%nager (he’s not the Hzmer Smith) or Disc; 3ilery E. Eroderick 
who may have rooms- rent, or Mrs. Tawell likewise. NO 
special addresses are necewsary a.6 these people are well known 
to postal F<uthorities. 

If you have talked nith Stilard recently you know that our 
experiments with the c;alicine hypothesis of adaptive leaps 
abput which I was all axcited siidply won’t repeat. Apparently 
we were dealing w ith some curio133 real phenomenon honlever, 
ffhich I’d ra,ther tell you about verbally, since its complex 
yet trivial. m? basis for the adaptive leaps is faster 
growth rate, but we were never able to demonstrate the 
difference turbidometrically. It is easily showz-~ by pla.ting 
of less dense cultures. This rslses the question of hoR the 
ctjltures still possess adaptive potential ;7espite their long 
phylogenet ic history. The answer (as you wi&l have buesse? Y 
is that the adaptive value of the different types we ha.vc 
recovered is dependent on the medium. Par exqfiple, if 3 
overgroars 0 on synthe$ic medium, jilst the reverse is seen on 
nlltrient broth. So unless the process can be continued by 
some form of interaction, PS will end rhen we have the last 
word in srlaptation to a given medium and the mutat ion rates 
will have their way. Ye have tried to fool the bacteria by 
sit ernat ing the medim twice a day, ‘out this doesn’t seem to 
work. 

As for theories of PS, me have no detailed one. Here is an 
attempt: Let X,,X3,X, etc. represent unselected mutants arising 

\ 

with rate, a, fr6m parental populations Nl, N ,N-. etc. where the 
le.tte# arise successively from each other GicJ in every ihterval % I..,,.. i.T..F”nf-‘~‘yfe.er .~.fTlrE 
lr 

ea&l’ other $y”g.?3otititact grotith rate incremani, 
A. i may be expressed in generations, .g. “If me start with a 
single Nl cell; 



is the rat io we are looking at. This ratio will h;e.ve an 
eouilibrium hwen g is large because it will consist essentially 
of the ratio of the last few term6 of each series (w-e nre 
ignoring terms tsith negative exponents, i. e. those in which 
g-(n-l) i is zero or less, and we are samgli$g out the first 
few terms because they are eo small compared to the next few, 
and the nu.lber of terms which can be ignored increases as g 
increases). This model is not a very realistic one however, 
since it does not correctly represent the origin of the 
successive types by mutat ion, but assumes each arises only once. 
I don’t think it will be difficult to construct a 8uitabY.e 
model based on this general approach. Here’s a different way 
of looking at it: assume that a growth rate which is tte mean 
of a distribution of growth rates of the bacteria is the 
apparent rowth rate of a culture. ‘This mean steadily increaeeg 
due to mutat%on. Each time a mutant of higher adaptive value 
appears there will be a time lapse before indicator mutants, X, 
are produced from the new clone. Consequently the average 
growth rate of the indicator mutants, X, will always be less 
than that of the whole culture. In other words, the mean for 
indicator mutants will always lag behind the mean for the whole 
culture. (An indicator mutant is any kind that doesn’t affect 
the growth rate). Rote that none of these schemee leads ta 
3 mutational equilibrium, in fact I ha7ienft even had to 
consider back-alxtat ion of X. Of course, if t:-e equilibrium 
predicted by the first scheme is so high that growt’n rate 
mutqtions occur frequently in X ba.cteria, the stability is 
lost. 

Ve heard recently from F.J. that the lac phenomenon was ?.ue 
to select ion as you had indicated. Everyone is well here, but 
I am overwhelmed by mundane academic duties. Xeg2rAs to 
Esther. See youboth soon. 

P.S. I will send you the. radiation me withrn a few days. 


